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LANDFILL SITE REPORT 


(Comments for Madibeng Local Municipality, Hartbeesfontein landfill site, financial 
report - June 2016) 

Landfill site 
1. Instruction 

To determine the financial implications of the landfill site to the municipality. 

1.1 Principal 

Commissioned by the Messrs. Madibeng municipality to determine the financial implications of 
the landfill site held by the municipality. 

1.1.1 Introduction 

It is stated in the department of water affairs and forestry “minimum requirements for waste 
disposal by landfill”, second edition 1998, chapter 2.3.4, that “all landfills, except those closed 
prior to august 1990 when the permitting system came into effect, must be permitted before 
they can be considered legally closed . Closure will involve, inter alia, the application of final 
cover, top soiling, vegetating, drainage maintenance and leachate management.” 

1.2 Valuation instruction 

To determine the financial implications of the landfill site, herein after referred to as the subject 
property, as on the date of valuation, in terms of section 28 of the national environment 
management act, act no. 107 of 1998. 

1.3 Date of inspection 

20 July 2016 

1.4 Effective date of valuation 


30 June 2016 




ems 

advisory 


EMS Advisory (Pty) Ltd 
Reg No 201 5/052627/07 | VAT NO 4280268568 
Directors: Marnus Coetzee | Danie Grobler | Marius Koch 


Ouklipmuur Avenue | Equestria | Pretoria | Gauteng | 0081 
PO Box 1013191 Moreleta Plaza I Pretoria I Gauteng | 0167 
082 8261782 | 086 566 7598 | admin@emsadvisory.co.za 


2. Subject property details & title deed information 


2.1 The landfill sites operational after august 1990 that are to be closed at some point in the 

future are as follows: 

2.2 Details: 


Registration division 

N/a 

Registered owner 

Madibeng Local Mmunicipality 

Title deed number 

Unknown 

Transfer date 

Unknown 

Total extent 

72250 m2 

Purchase price 

Unknown 

Purchase date 

Unknown 


2.3 Local authority information 

Name of local authority : Madibeng 

Town planning information : municipal 

Zoning : municipal 

2.4 Photos - landfill site 

Photo link 


2.5 Size of the key building / area of the MSL site 


Building/ area 

Size (m 2 ) 

Total landfill area 

72250.00 

Office area 

None 

Parking and loading area 

N/a 

Access road 

Dirt 
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2.6 Key findings of the risk assessment 
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The landfill site was fenced off. There is a weight bridge and records are kept 
of vehicles entering the site. There is control over waste types entering the site. 
There is a person in charge. 


During our inspection of the site, no traces of medical waste were found. 


2.7 Contamination levels 

N/a 

2.8 Dioxin concentrations collected 

N/a 

2.9 Potential human receptors related to the MSL site (within 1 km radius) 


Table 2.10.1 


Sanitary landfill 
potentially exposed: 

Estimated numbers 

Residents of housing ( 1 km radius) 

None 

Full time staff of the site 

9 

Full time security 

8 

Students & staff of nearby school 

None 

Shift workers & visitors 

None 

Total 

17 
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3. Methodology 
3.1 Introduction 
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It is stated in the Department of Water Affairs and Forestry ( DWAF) “minimum requirements 
for waste disposal by landfill”, second edition 1998, chapter 2.3.4, that “all landfills, except those 
closed prior to august 1990 when the permitting system came into effect, must be permitted before 
they can be considered legally closed . Closure will involve, inter alia, the application of final 
cover, top soiling, vegetating, drainage maintenance and leachate management.” 

Closure is the final step in the operation of a landfill. In order to close a landfill properly, however, 
closure must be preceded by rehabilitation, to ensure that the site is environmentally acceptable. 

The site must also be rendered suitable for its proposed end-use, as determined during permitting 
and set out in the End-use Plan. 

Where bad practice has occurred, this must be rectified by means of remedial measures. Once the 
operation has ceased, aftercare is necessary to ensure sustained acceptability. 

The objectives of landfill closure are: 

a. To ensure public acceptability of the implementation of the proposed End-use Plan. 

b. To rehabilitate the landfill to ensure that the site is environmentally and publicly acceptable 
and suited to the. 

The closure investigation must be carried out to identify the causes of any existing problems and 
to provide the basis for the closure requirements. The extent of the investigation will depend on 
the amount of investigation already completed, the existing problems and the potential 
environmental impact of the site. 

Based on the results of the investigations, a closure or upgrade design may be drawn up and 
presented in a Closure Report. Also in this report, the status of the landfill is compared with the 
identified end-use and closure requirements, and recommendations are made regarding required 
rehabilitation. The Department and the IAPs must approve the Closure Report before 
rehabilitation can commence. 
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3.2 Methodology 
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To comply with the guidelines set out by DWAF, as mentioned above, it held certain financial 
implications for the local Municipalities. 

To determine the financial implications of the Landfill Site held by the municipality, we as 
valuators can only be led by SECTION B “WORKING MANUAL FOR THE ASSESMENT OF 
THE QUANTUM” as published by DMR, and resulted in the data captured in our Quantum 
report. 

As each landfill site have its own unique characteristics, and to meet the requirements as set out 
by DWAF, we visited and inspect each landfill site to consider the closing requirements carefully. 

Our modus operandi for each landfill site is as follows; 


a. Identifying landfill site; 

b. Physical verification, inspection and measurement of the landfill site; 

c. Capture field work for valuation process; 

d. Valuation process (To determine void space and remaining site life); 

e. Calculate the annual cost of closure with quotations and other supporting 
documentations; 

f. Compiling report, and 

g. Finalizing report. 
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4. National & local authority regulations in respect of the subject property 

□ NEMS 107 of 1998 

• Environmental conservation act 73 of 1989 

• Hazardous substances act 15 of 1973 

• Occupational health & safety act of 1993 

• National water act 36 of 1998 

• Atmospheric pollution prevention act 

• National road traffic act 93 of 1996: chapter viii 

• Sabs codes of practice 0228 & 0229 

• Asbestos regulations 2001 

□ DWAF, 2 nd Ed. 1998. Waste Management Series. Minimum 

Requirements for the Handling, Classification and Disposal of 
Hazardous Waste 

□ DWAF, 2 nd Ed. 1998. Waste Management Series. Minimum 

Requirements for waste disposal by landfill 

• DWAF, 2 n( ^ ed. 1998. Waste management series. Minimum 

requirements for water monitoring at waste management facilities. 


5. General information on the subject property and factors which have an 
influence on this evaluation 

5.1 Location 

Latitude: 25° 68’ 36.0986” 

Longitude: 27° 84’ 76.3142” 

5.2 Macro-environment 

The zoning and land use in this area are mainly agricultural. 

5.3 Micro-environment 

The subject property is surrounded by farms. 

5.4 Access 

Municipal roads lend access to the subject property. 

5.5 Soil conditions 

The soil condition is unknown. 
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5.6 Topography 

This site is unknown. 

5.7 Shape of site 

The site is in a rectangular shape. 

5.8 Services 

Proper municipal services are in place. 


6. Beneficial and best use 

I regard the most beneficial and best use of the land, as it still has to be rezoned, 
to be used as municipal area. 


6. Market research 

6.1 Market conditions 

6.1.1 Demand and supply 

Historically the municipality developed and serviced landfill sites and made them 
available to the public and developers for the dumping of waste. 

7. T ypes of landfills 

The term landfill refers to the physical facility, which has been specifically 
designed, constructed and operated for the disposal of waste. From the past to the 
present disposal of waste into landfills has been the preferred method of waste 
disposal, both from economic and environmental point of view. Even where well- 
planned waste reduction, recycling and transformation programs are in place, the 
residual waste from such operations still ends up on a landfill. 

Therefore, landfills will remain an integral part of the integrated waste 
management strategy for a long time. 

Landfill management refers to the processes involved in the planning, design, 
operation, closure and post closure of landfills. 


Landfilling includes the monitoring of incoming waste streams, placements and 
compaction of waste and installation of environmental monitoring and control 
measures. 
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Landfill classification system 

The “minimum requirements for waste disposal by landfill” states in clause 1.6 that 
all landfill sites closed after august 1990 must be permitted and closed according to 
the standard specified in the document. 

The landfill sites in generally fall into three categories, each with their own design 
standards viz. : 

0 G:C and G:S:B“ 

0 G:S:B+, G:M:B‘ and G:L:B‘ 

0 G:M:B + , G:L:B + and hazardous sites 

These are defined by the type of waste, the size of the landfill and the 
amount of leachate produced. 

The closure design for each type is specified in appendix 8.2 of the minimum 
requirements. 

A G:C and G:S:B " landfill will have the following capping layers 
0 200 mm topsoil 

A G:S:B + , G:M:B" and G:L:B" landfill will have the following capping layers 

0 200 mm topsoil 

0 300 mm compacted clay 

A G:M:B + , G:L:B + and hazardous sites will have the following capping layers 

0 200 mm topsoil 

0 450 mm compacted clay 

0 Geotextile layer 

0 150 mm gas drainage layer 

The following table presents the landfill size classification based on the MRD 
(maximum rate of deposition after T years). 

General waste landfills are divided into four size categories; 

Communal, Small, Medium and Large. 
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8.4 Where the MRD is borderline, the responsible person must always use the 
higher class. 


Landfill size class 

Maximum rate of deposition 
(MRD) (tones per day) 

Communal 

C 

<25 

Small 

s 

> 25 < 150 

Medium 

M 

> 150 < 500 

Large 

L 

>500 


MRD = (IRD)(1+D) T 
Where: 

IRD = initial rate of deposition of refuse on site in t / day 

‘D = expected annual development rate, based on expected population growth 
rate in the area served by the landfill 

‘T = years since deposition started at IRD 


8.5 Permit data base 


According to the Municipality, the subject property is not permitted and the 
site was classified as a G:M:B' site. 


Although the classification of the site has been defined as being “M” - mediuml, 
the minimum requirements for waste disposal by landfill states that where the 
minimum rate of deposition (MRD) is borderline, the higher class must be used. 

For the purpose of this document, the conservative approach will be followed, as 
no formal study has been made of the site of the current or projected MRD, or of the 
significance of the climate water balance (B). 

The closure design will be based on “B” - communal sites, with no significant 
climate water balance (B"), and it is accepted that the design may be reduced 
if the study indicates the site is indeed communal, or if the climate water balance 
(B) is sporadic rather than significant. 

Detailed studies may indicate that the site may be closed under conditions of 
G:M:B" 

9. Landfill airspace 

Airspace describes the permitted height, length and breadth that the landfill may 
finally occupy and determines the lifespan of a site. Efficient operations such as 
compaction and coverage will maximize the use of the space and extend life of the 
site. 
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10. Remaining Site Life 

10.1 The remaining site life is approximately 6 years. 

1 1 . Assumption and estimates 

The life of a quarry can be acceptable up to a period of 25 years and seldom is it 
necessary to extend that. Periods longer than 25 years have only a marginal affect 
on the final value. 

12. Landfill closure and rehabilitation 

Landfill operations continue until all the available permitted airspace has been 
filled. Once this happens, the site close and capped with a layer of impermeable 
clay and a layer of the top soil. Grass and other suitable vegetation types are 
planted to stabilize the soil and improve the appearance. Environmental monitoring 
continues for a period of up to 30 years after the closure of the site. 

No appointment for the closure of the sites has been made, and therefore only rough 
estimates have been compiled without site visits with no detailed inspections or 
investigations. Basic information on the size and classification of each site was 
supplied. 

13. Cover or capping design 

The area to be capped is based on the expected area that waste has been deposited, 
as well as to allow for storm water drainage of away from the site 


14. Rehabilitation of landfill sites 

14.1 Some key factors required to perform a landfill valuation 

• Understanding of geology, faults, fissures, overthrows, nature of deposit etc. 

• Interpretation of boreholes, trenches, material testing, and product structure 

• Extend of overburden and costs of removal and storage 

• An assessment of whether the geology will prevent egress of leachates, landfill 
gases and contaminants from the site, or whether the landfill needs to be lined 

• Hydrology and hydrogeology 

• Understanding of the local surface and underground water regime 

• Services 

• Provision and availability of services to the site 

• Sterilization or restriction of void space by the provision of services 

• Legal 

• Ownership of the surface land for access to the void space (tangible assets) 

• Ownership of the void space (intangible assets) 

• Planning consent to landfill, zoning and other local government constraints 
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• Environmental impact assessment and EPA licensing. Pollution control 

• Easements, restrictions, covenants, way leaves, and other legal constraints 

• Native title issues 

• Restoration, rehabilitation, after care. Liabilities, costs or benefits 

• Royalties, minimum or certain rents, site rents 

• Economic factors 

• Overview of the Australian waste management markets 

• Overview of state waste management markets and landfill levies 

• Relationship to population changes 

• State of the national, regional and local economy 

• Nature and number of competition within a given area. Market share 

• Size of the market and pricing policy. Market capacity 

• Niche products that operate in a regionalized or national market 

• Processing operation 

• Method of landfill - types of plants, machinery and equipment 

• Market input, capacity, constraints to expansion, product mix 

• The market input will derive the life of landfill 

• Use of recycling operation in conjunction with landfill 

• Landfill gas extraction and generation facilities, flare stacks 

• Risk management 

• Capital asset pricing model (CAPM) 

• Weighted average cost of capital 

• Strengths, weaknesses, opportunity, threats (SWOT) 

• Monte Carlo simulation 

• Valuation methodology 

• The amount of waste deposited in the site, which influences the site value 

• Structures in the nature of building used offices, workshops, stores or process 
buildings. 

• Site infrastructure which includes concrete surfaced areas, bunds and walls used for 
recycling or processing, roads, fencing (both perimeter and litter fencing), 
drainage works, effluent treatment plant and site linings. 

• Landfill gas collection infrastructure. 

• Electricity generating plant 

• Plant and machinery 

15. Estimated annual cost of closure and rehabilitation (recurring costs) 

Closure and rehabilitation costs can be differentiated between annual recurring 
costs and once off non-recurring costs. These costs are distinct from normal 
operating costs, which are stipulated in the operating permit. 

15.1 Recurring activities include: 

Monitoring of leachate and water quality 

Capping of landfill areas where waste has been deposited on a continuous basis 
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15.2 Non-recurring activities include: 

• Setting up monitoring stations (boreholes etc.) 

• Capping of landfill sites where waste is no longer deposited. 

15.3 In general, non-recurring rehabilitation activities include: 

• Community liaison 

• Land survey 

• Geo-hydrological investigations 

• Environmental investigations 

• The full design of the site 

• Scoping and submission of draft report 

• Application for permit 

• Leachate management 

• Stormwater drainage 

• Earthworks to final formation level 

• Capping layers of existing waste 

• Fencing 

• Gas extraction 

• Pre- and post- closure monitoring 

15.4 Rehabilitation (geo-hydrological monitoring) 

The annual rehabilitation cost of monitoring water and leachate is given below. The 
costs exclude the initial cost of constructing any boreholes. Where these does not 
exist. There are no existing boreholes on this site. 

15.5 Rehabilitation (covering) 

The site is to remain operational, and therefore require an annual rehabilitation 
budget for cover of exposed waste. Covering the waste is not to be confused with 
capping of the waste. Areas or cells where waste has been deposited, and are no 
longer in the operational area, are required to be closed and rehabilitated in 
accordance with the “minimum requirements” 

Estimated costs for the current year are stated as non-recurring costs. 

16. Estimated costs for future financial years are: 

16.1 Minimum obligation for 2015/16 (non-recurring costs) 

The site, in terms of current legislation are operating legally as a permit does 
exist. 

16.2 Rehabilitation (geo-hydrological monitoring) 

There are boreholes. 
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16.3 Rehabilitation (capping and closure) 

No other landfill sites in area are in use and have to be closed by capping. 

Allowance has been made for survey, environmental and community issues in 
providing cover to the existing waste to a suitable standard. 


16.4 Costs 


In calculating the provision for rehabilitation, the following four items have been 
included, viz. 


• Direct contract cost 

• Indirect professional fees 

• Indirect disbursements 

• Escalation 


16.5 Direct contract costs 

Design of sufficient detail to provide reasonable estimates will only be possible 
once a service provider has been appointed to undertake the investigations and 
designs. Without this detail, unit costs are used to estimate rehabilitation costs. 

16.6 Indirect professional fees 

Indirect professional fees are charged by way of quotes obtained from 
environmental professionals. 


16.7 Indirect disbursements 

Indirect disbursements are estimated by obtaining quotations from third party service 
providers for similar works. Indirect disbursements include (but not limited to): 

• Community liaison 

• Land survey 

• Geo-hydrological investigations 

• Environmental investigations 

• The full design of the site 

• Scoping and submission of draft report 

• Application for permit 

• Leachate management 

• Stormwater drainage 

• Fencing 

• Earthworks to final formation level 

• Capping layers of existing waste 

• Gas extraction 
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• Pre- and post- closure monitoring 

• Other costs arising (e.g. Travel etc.) 

17. Escalation 

Escalation has been included in the costs. All costs are in 2015/16 Rand value. 

18. Liability to landfill site 

“Liabilities are present obligations of the entity arising from past events, the 
settlement of which is expected to result in an outflow from the entity of resource 
embodying benefit or service potential” 

19. Provision for annual statements - landfill site rehabilitation 

See “Annexure A” 

Note: 

1 ) Fees as per quotes obtained from environmental professionals 

2) Assume no major problems with leachate or hazardous materials 

3) These figures are based on approximate June 2016 costs and “master rates” 
published by the government. 
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Certificate 


I, DB Grobler, hereby declare that the subject property was physically inspected and that 
1 considered all available factors which may influence the values mentioned, thereof and 
further declare that: 

1. This report has been compiled according to recognized standards and ethical value 
procedures. 

2. All the information and viewpoints taken in the report, to the best of my knowledge, 
are correct. 

3. The opinions expressed are based on all available knowledge and facts I had access to. 

4. 1 do not have any interest in or connection with the subject property which can influence 
my viewpoints and findings. 

5. To the best of my knowledge, ability and experience, I am of the opinion that the 

monetary value for the provision for annual statements for the landfill site for 
the 2016 financial year is currently R 16,240,515.15 (refer “Annexure A” of this 
report) 


th 

Signed at Bloemfontein on this 24 day of July 2016. 



DB Grobler 

Prof. Associated valuer & appraiser (reg. No. 2311) 



R TAYLOR 

PROFESSIONAL ASSOCIATED VALUER (Nr. 5916/1) 
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